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(54) Color image forming apparatus 

(57) There is disclosed a color image forming appa- 
ratus provided with an input terminal for plural input color 
component signals and an output color component con- 
trol signal, a processing circuit for processing the input 
color component signal to obtain plural output color 
component signals specific to the apparatus, and image 



forming means for forming each color component image 
according to the value of each output color component 
signal, in which the processing circuit is capable of con- 
trolling the calculation of output color component control 
signals according to the value of the output color com- 
ponent control signal. 
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Description 

RACKGROUNDOF THE INVENTION 
Field of the Invention 

The present invention relates to a color image form- 
ing apparatus. 

Related Background Art 

In conventional monochromatic image forming ap- 
paratuses, the input image signal received from a host 
apparatus is subjected for example to a tonal conversion 
to obtain an image signal specific to the apparatus, and 
the image formation is carried out, based on said signal. 
The input image signal is proportional, in general, to the 
luminocity or the density. On the other hand, color image 
forming apparatuses can be divided into two types. In 
the first type, plural color component signals received 
from the host apparatus are respectively subjected to 
tonal conversions to obtain color component image sig- 
nals specific to the apparatus, and said signals are uti- 
lized in forming color component images. This type re- 
quires input color component signals corresponding to 
the color components specific to the apparatus. In the 
second type, plural color component input signals re- 
ceived from the host apparatus are subjected to mask- 
ing, tonal conversion etc. to obtain plural color compo- 
nent signals specific to the apparatus, which are utilized 
in forming color component images. In this type, the in- 
put color components may be different from the color 
components utilized in image formation. For example R, 
G, B input components can be utilized to generate color 
component signals of C, M, Y and K (black) which are 
utilized.for image formation. 

In the above-mentioned monochromic image form- 
ing apparatus, the host apparatus can form an image 
according to its intention, since the input image signal 
and the signal used in image formation have almost one- 
to-one correspondence. 

On the other hand, in the color image forming ap- 
paratus of the first type explained above, the host appa- 
ratus has to supply color component signals specific to 
the image forming apparatus, and is unable to form an 
image matching its intention, unless characteristics spe- 
cific to the image forming apparatus, for example the 
positions of the color components in the color space, 
are made known to the host apparatus. Also said input 
color component signals have to be changed according 
to the type of the image forming apparatus, since they 
are specific to the image forming apparatus. 

The color image forming apparatus of the second 
type is not associated with this drawback, as it can re- 
ceive standard color component signals such as RGB 
luminance signals in the NTSC format, and convert said 
signal into color component signals specific to the ap- 
paratus, such as C, M, Y, Bk density signals. However, 



in the apparatus of this type, if given an ability of black 
image formation by extracting black component, the in- 
put image signals are subjected to masking so that other 
color components are inevitably mixed in, even when 

5 image formation with black color only is desired. Also if 
the input image contains a character area such as black 
characters, satisfactory character image cannot be ob- 
tained unless the input image signals corresponding to 
the characters are adjusted by the host apparatus to a 

10 value suitable for the characters. Therefore, in the ap- 
paratus of this type : an image intended by the host ap- 
paratus cannot be obtained only through the control of 
the input image signals to the image forming apparatus. 

75 SUMMARY OF THE INVENTION 

A first object of the present invention is to provide 
a color image forming apparatus not associated with the 
above-mentioned drawbacks and capable of forming an 

20 intended image. 

Another object of the present invention is to provide 
a color image forming apparatus capable of reproducing 
a desired portion of a given color image satisfactorily 
with a particular color. 

25 still another object of the present invention is to pro- 
vide a color image forming apparatus capable of satis- 
factorily reproducing, in a color image, an area which is 
to be reproduced with black color only. 

The foregoring objects can be achieved, according 

30 to a preferred embodiment of the present invention, by 
a color image forming apparatus comprising: 

input means for plural input color component sig- 
nals and an output color component control signals; 

35 process means for processing the input color com- 
ponent signals to obtain plural output color compo- 
nent signals specific to the apparatus; and 
image forming means for forming color component 
images according to the values of the output color 

40 component signals; 

wherein said process means is adapted to control 
the calculation of the output color component sig- 
nals according to the value of the output color com- 
ponent control signal. 

45 

Still another object of the present invention is to pro- 
vide a novel interface for the color image forming appa- 
ratus. 

Still another object of the present invention is to pro- 
50 vide a color image forming apparatus matching said 
novel interface. 

Still other objects of the present invention, and the 
advantages thereof, will become fully apparent Irom the 
following description of embodiments thereof, to be tak- 
55 en in conjunctin with the attached drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a color printer constitut- 
ing a first embodiment of the present invention; 
Fig. 2 is a cross-sectional view of said color printer; 
Fig. 3 is a block diagram of an image process unit 
17 shown in Fig. 1; 

Figs. 4A and 4B are timing charts of image signals 

and other signals in the first embodiment; 

Fig. 5 is a schematic showing the mode of use of 

an output color component control signal in the first 

embodiment; 

Fig. 6 is a block diagram of a color printer constitut- 
ing a second embodiment of the present invention; 
Fig. 7 is a block diagram of an image process unit 
in said second embodiment; 
Figs. 8A to 8E are charts showing examples of a 
look-up table in the image process unit of the sec- 
ond embodiment; and 

Fig. 9 is a flow chart showing the control sequence 
in the second embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now the present invention will be clarified in detail 
by embodiments thereof shown in the attached draw- 
ings. 

(1st embodiment) 

Fig. 1 is a block diagram of a color printer embody- 
ing the present invention. An external interface circuit 
16 sends a vertical synchronization signal (ITOP) 8 and 
a horizontal synchronization signal (HSYNC) 8 gener- 
ated in a synchronization signal processing unit 18 to 
external host equipment, and also receives an image 
section signal (VE) 7 and an image carrier signal (VCLK) 
6 sent from the host equipment, and a red component 
signal (R) 1 , a green component signal (G) 2, a blue 
component signal (B) 3, a black control signal (KCNTL) 
4 and a black area signal (KAREA) 5 sent in synchroni- 
zation with said carrier signal. In the present embodi- 
ment these image signals are transferred four times cor- 
responding to four image formations to be explained lat- 
er. 

An image control signal (COMM) 10 is used for ex- 
changing various commands and status between the 
host equipment and a control unit 15 in the color printer, 
is composed lor example of a format RS232C, and is 
utilized for example for. setting the print mode. The im- 
age signals 1 -5 synchronized with the timing signals 6-9 
are sent from the external interface circuit 16 to an im- 
age processing circuit 17. 

Based on the red component signal 1 , green com- 
ponent signals 2, blue component signal 3, black control 
signal 4 and black area signal 5, the image processing 
circuit 17 generates a yellow (Y) component signal, a 



magenta (M) component signal, a cyan (C) component 
signal and a black (Bk) component signal in frame se- 
quential form corresponding to four image formations to 
be explained later, and sends said signal as an image 
s forming signal (VOUT) 15 to a gradation control circuit 
21. 

The data adjusted in the gradation control circuit 21 
to the color reproduction densities of the printer and sub- 
ejcted to correction of gradation with a look-up table 
io (LUT) are supplied to a laser driver 36 to effect image 
formation with a laser 23. 

The control unit 25 is provided with a CPU 33, a 
ROM 34 and a RAM 35, and performs not only the com- 
munication with the external host equipment but also the 
is control of various units of the color printer 40. There are 
provided a potential sensor 26 for detecting the charge 
on a photosensitive member 29, and a potential meas- 
uring unit 27 for converting the output of the potential 
sensor 26 into a digital signal for supply to the contort 
20 unit 25. The potential data entered into the control unit 
25 are read by the CPU 33 for use in the control. A driv- 
ing motor 30 is used for driving a transfer drum 96 and 
other driven elements in the color printer. 

A signal 37 from an image top sensor 28 is supplied 
25 to the control unit 25, and is utilized, in the synchroniza- 
tion signal processing unit 18, for generating the vertical 
synchronization signal (ITOP) 9. 

A signal 1 9 from a beam detector (BD) 20 is sup- 
plied to said synchronization signal processing unit 18 
30 and utilized for generating the horizontal synchroniza- 
tion signal (HSYNC) 8. 

Also signals from a humidity sensor 31 and a tem- 
perature sensor lor correcting the developing character- 
istics are supplied to the control unit 25 through an A/D 
35 converter 22. 

Fig. 2 is a cross-sectional view o1 the color printer 
of the present embodiment. 

The input color component signals (R, G, B) 1 - 3, 
black control signal(KCNTL) 4 and black area signal 
40 (KAREA) 5 supplied from the outside in parallel manner 
are converted by the image processing circuit 17 and 
the gradation control circuit 21 into frame sequential out- 
put color component signals VOUT 15 specific to the 
apparatus (1st frame Y, 2nd Irame M, 3rd frame C, and 
45 4th frame K), then subjected for example to pulse width 
modulation, and finally used for driving the laser. 

The laser beam modulated according to the image 
data is put into a scanning motion by a polygon mirror 
99 rotating at a high speed, and is then reflected by a 
so mirror 90 to provide dot exposures corresponding to the 
image on the surface of a photosensitive drum 91. A hor- 
izontal scanning of the laser beam corresponds to a hor- 
izontal scanning line of the image, having a width of 1/16 
mm in the present embodiment. The photosensitive 
ss drum 91 , being rotated at a constant speed in the direc- 
tion indicated by an arrow, is exposed to the image, by 
main scanning achieved by the motion of said laser 
beam and sub scanning achieved by the rotation of the 
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drum 91 . Prior to exposure, the photosensitive drum 91 
hi given uniform change by a charger 97, and such 
charged photosensitive member generates a latent im- 
age when subjected to exposure. A latent image corre- 
sponding to a particular color signal is rendered visible 
by one of developing units 92 - 95 corresponding to said 
color. 

For example, in the first image formation in which 
the yellow component signal is given from the image 
processing circuit 17, the photosensitive drum 91 re- 
ceives exposure of dot image of the yellow component 
of the original, and development is conducted with the 
yellow developing unit 92. 

Then the yellow image is transferred onto a sheet 
wound on a transfer drum 96, at the contact point thereof 
with the photosensitive drum 91 , by means of a transfer 
charger 98. In the 2nd, 3rd and 4th image formations, 
magenta, cyan and black toner images are formed ac- 
cording to the magenta component signal, cyan compo- 
nent signal and black component signal released from 
the image processing circuit 17 ; and said images are 
superposed on said sheet to obtain a color image con- 
sisting of four color toners. 

Fig. 3 is a block diagram of the image processing 
circuit 17 shown in Fig. 1 . The image data (red compo- 
nent signal 8, green component signal 9, blue compo- 
nent signal 10) supplied from the external interface cir- 
cuit 16 four times in parallel manner corresponding to 
four image formation are converted each time into yel- 
low component data, magenta component data, cyan 
component data and black component data by a mask- 
ing/UCR circuit 100, and are supplied to a selector 102 
and a gate 103. The masking/UCR circuit 100 is utilized 
for converting plural input color component data into 
color component data corresponding to image forming 
materials specific to the printer, including black, and is 
detailed described in the Japanese Patent Application 
61-271448. The output color component data from the 
masking/UCR circuit 100 is selected from yellow, ma- 
genta, cyan and black according to the value of a selec- 
tion signal (CSEL) 24-2 given by the control unit 25. In 
the present embodiment, yellow, magenta, cyan or 
black color component data are calculated and released 
respectively according to CSEL= 0, 1, 2 or 3. Said se- 
lection signal (CSEL) 24-2 is also supplied to a selector 
1 04 to select either the output of the gate 1 03 when yel- 
low, magenta or cyan color component data are re- 
leased from the masking/UCR circuit 100, or the output 
of a selector 102 when black color component data are 
released. The black area signal 5 is delayed in a delay 
circuit 1 06 by an amount same as the delay of the image 
data 6 - 10 in the masking/ UCR circuit 1 00, and is sup- 
plied to the gate circuit 103. Similarly the black control 
signal 5 is. delayed by a delay circuit 105 and supplied 
to the gate circuit 103 and selector 102. 

The gate circuit 1 03 rleases an output of a value for 
not effecting the image formation, when at least either 
of the black control signal 110 and black area signal 111 



is "1\ (In the present embodiment, the image forming 
signal indicates the toner density, and image formation 
is not conducted if said signal is zero). The output 109 
of the gate circuit 103 is selected by the selector 104 in 
5 case of yellow, magenta or cyan component image for- 
mation, and, such color component image is not formed 
if the black control signal 4 or the black area signal 5 is 
at the level "1 " during such color component image for- 
mation. 

io The selector 102, receiving the black control signal 
4 as the select signal, selects either the output of a latch 
101 or the output of the masking/UCR circuit 100 re- 
spectively when said select signal is "1 - or "0". An arbi- 
trary value can be set in the latch 101 by means of a 
is CPU-bus 24-1. Since the output of the selector 102 is 
selected by the selector 1 04 during the black component 
image formation, an image of a density corresponding 
to the value set in latch 101 by the CPU 33 is formed in 
a section in which the black control signal 4 is "1 " during 
20 the formation of black component image. 

Fig. 4A is a timing chart indicating the vertical syn- 
chronization signal (ITOP) 9 and horizontal synchroni- 
zation signal (HSYNC) 8 generated by the synchroniza- 
tion signal processing unit 18; the image section signal 
2S (VE) 7, red component signal 1 , green component signal 
2, and blue component signal 3 supplied from the host 
equipment; and the image forming signal (VOUT) 15 
supplied from the image processing circuit 17, and illus- 
trating how four image formations are conducted. Each 
30 image formation is conducted in synchronization with 
the vertical synchronization signal (ITOP) 9. and, there 
is formed each time, from the red component data 1 21 , 
green component data 1 22 and blue component data 
123, the yellow image data 124, magenta component 
35 data 1 25, cyan component data 1 26 or black component 
data 127 as the image forming signal (VOUT) 15. In 
combination with the horizontal synchronization signal 
(HSYNC) 8, the image section signal (VE) 7 indicates 
the effective section of the image in the horizontal and 
40 vertical directions ((E) indicating the image effective 
section in the vertical direction, white (F) indicating the 
image ineffective section in the vertical direction). 

Fig. 4B is a timing chart of various signals in the 
periods (A), (B), (C) and (D) in Fig.4A. These signals 
45 remain same in the periods (A), (B), (C) and (D) except 
for the image forming signal (VOUT) 15. This timing 
chart indicates a period from a horizontal sync, signal 
(HSYNC) 8 to a next horizontal sync, signal, and indi- 
cates the timing, of various signals in a horizontal scan- 
so ning period. In correspondence with the horizontal sync, 
signal 8, the image section signal(VE) 7 indicates the 
effective image section in a horizontal scanning line ((G) 
being effective image section, and (H) being ineffective 
image section in the horizontal direction). The image da- 
ta 1 - 5, and the output (VOUT) 1 5 of the image process- 
ing circuit are all synchronized with the image carrying 
clock signal (VCLK) 6. In fact the output (VOUT) 15 is 
delayed by several clocks from the image data 1 - 5 due 
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to the delay in the masking/UCR circuit 1 00, but this de- 
lay is considered as zero for the purpose of simplicity in 
Fig. 4B. As already explained in relation to Fig. 3. during 
a period in which the black control signal (CNTL) 4 is 
"1", the image forming signal for yellow, magenta or cy- 
an component becomes "0", so that the image formation 
is not conducted. On the other hand, in a section (D), 
the image forming signal lor the black component as- 
sumes a fixed value set by the CPU in the latch 101. In 
this manner, in a period in which the black control signal 
(KCNTL) is "1", the image formation is conducted with 
black component of fixed value only. 

Also as explained in relation to Fig. 3, during, a pe- 
riod in which the black area signal (KAREA) is "1", the 
image forming signal for yellow, magenta or cyan com- 
ponent becomes. "0', so that the image formation is not 
conducted. On the other hand, in a section (D), the im- 
age forming signal for the black component is the black 
component calculated from the input image signals 1 - 
3. In this manner, in a period in which the black area 
signal (KAREA) is "1", the image formation is conducted 
with the black component of the input image only. 

Fig. 5 is a view showing an example of use of the 
black control signal and the black area signal at the host 
equipment, wherein (K) is a black character area; (L) is 
a natural image read with a monochromic scanner; and 
(M) is a natural image read with a color scanner. (L) can 
also be a black-and-white graph, chart or pattern, while 
(M) can also be a color graph, chart or pattern. Fig. 5 
can be considered as a representative example of lay- 
out in desktop publishing or the like. In case of repro- 
ducing this image with the image forming apparatus, it 
is desirable to form the image (K) with a uniform black 
density, and the image (L) in black and white tone. 

On the other hand, in the average host equipment, 
the image is generally maintained in an additive color 
system consisting o1 red, green and blue, while the im- 
age formation is conducted in a subtractive color system 
consisting of yellow, magenta, cyan and black. For this 
reason there is required a conversion from the RGB sys- 
tem to the CMYBk system in the image processing cir- 
cuit as explained in Fig. 1 . Consequently, even if R, G, 
B are made as same levels, the image does not neces- 
sarily appear in black and white, due to the masking or 
undercolor removal treatment. 

On the other hand, a desirable image formation is 
made possible by sending, from the host equipment to 
the image forming apparatus of the present embodi- 
ment, a black control signal (KCNTL) which becomes 
"1" in the area (K) and a black area signal (KAREA) 
which becomes n 1 M in the area (L). 

In the present embodiment, as explained in the fore- 
going, the calculation of the black component signal and 
other color component signals is so controlled that the 
image is formed only with black of fixed value in an area 
designated by the value of the black control signal (KC- 
NTL), and that the image is formed only with the black 
component in the input image signals in an area desig- 



nated by the value of the black area signal (KAREA). 

In the present embodiment the black component is 
treated separately, but it is possible to treat any other 
color component in a similar manner. Also in the area in 
5 which the black control signal is °1 ", the image is formed 
only with black of fixed value, but it is also possible to 
form the image with an arbitrary combination of color 
components of a fixed value. 

10 (2nd embodiment) 

Fig. 6 is a block diagram of a color printer of this 
embodiment, wherein 230 is a pan-purpose digital inter- 
face such as GPIB interface or Centronics interface, and 
is 200 is an interface circuit therefor. A control unit 206 
communicates with an external host equipment through 
the external interface circuit 200, thus exchanging vari- 
ous commands, status signals and image data. Upon 
receiving an image transfer the control unit 206 transfers 
20 the image data thereafter transferred through the exter- 
nal interface circuit 200 to one of image data memories 
201 - 205, according to the kind of said command. The 
actual data transfer is conducted by DMA transfer, by 
means of a direct memory access controller (DMAC) 
25 221 in the control unit 206. The DMA transfer is com- 
monly employed in usual microcomputer systems. 

The R-data memory 201, G-data memory 202, B- 
data memory 203, color control data memory 204 and 
area data memory 205 are respectively provided for 
30 storing read component image data, green component 
image data, blue component image data, color control 
data and area data, in the form transmitted from the host 
equipment. The image data stored in said memories 201 
- 205 are read, at the printing operation, under the con- 
35 trol by the synchronization signal processing unit, and 
are sent to the image processing circuit 207. Based on 
the red component signal 233, green component signal 
234, blue component signal 235, color control signal 236 
and area signal 237, the image processing circuit 207 
40 generates the yellow (Y) component signal, magenta 
(M) component signal, cyan (C) component signal and 
black (Bk) component signal in frame sequential man- 
ner, respectively corresponding to four image forma- 
tions as in the first embodiment, and sends thus gener- 
is ated signal as the image forming signal (VOUT) 243 to 
a gradation control circuit 20B. 

The data corrected in gradation in the gradation 
control circuit 208 so as to match the color reproduction 
density of the printer, for example with a look-up table, 
so are supplied to a laser driver 209 for driving a laser 21 0, 
thereby forming an image. 

The control unit 206 is provided with a CPU 218, a 
ROM 21 9 and RAM 220, and performs not only the com- 
munication with the external host equipment but also the 
ss control of various units of the color printer 250. There 
are provided a potential sensor 214 for detecting the 
charge on a photosensitive member 216, and a potential 
measuring unit 21 3 for converting the output of the po- 
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tential sensor 214 into a digital signal for supply to the 
control unit 206. The potential data entered into the con- 
trol unit 206 are read by the CPU 218 for use in the con- 
trol. A driving motor 223 is used for driving a transfer 
drum 217 and other driven elements in the color printer. 

A signal 248 from an image top sensor 215 is sup- 
plied to the control unit 206, and is utilized, in the syn- 
chronization signal processing unit 211, for generating 
the vertical synchronization signal (ITOP). 

A signal 242 from a beam detector (BD) 212 is sup- 
plied to said synchronization signal processing unit 211 
and utilized for generating the horizontal synchroniza- 
tion signal (HSYNC). 

Also signals from a humidity sensor 31 and a tem- 
perature sensor 32 for correcting the developing char- 
acteristics are supplied to the control unit 25 through an 
A/D converter 22. 

In the present embodiment, the image forming 
means starting from the gradation control circuit 208 is 
same as that in the first embodiment, particularly as ex- 
plained in relation to Fig. 2. 

Fig. 7 is a block diagram of the image processing 
circuit ol the present embodiment. The input color com- 
ponent data (red component signal 233, green compo- 
nent signal 234, blue component signal 235) sent from 
the image memories 201 - 205 four times in parallel 
manner corresponding to four image formations are 
converted, in a masking/UCR circuit 300 each time into 
yellow component data, magenta component data, cyan 
component data and black component data for supply 
to a selector 305. Separately, said input color compo- 
nent data are converted into density by a density calcu- 
lation circuit 301 . Thus same density data are supplied 
each time to a LUT (look-up table) circuit 304. Said den- 
sity can be a signal indicating the density of the color to 
be constructed from the input color components, for ex- 
ample a value: 



a 1 Rj + otgGj 



+ a 3 B i 



wherein Ri, Gi and Bi are respectively red component, 
green component and blue component, and ctj , otg, 03 
are coefficients. 

The output color component data from the masking/ 
UCR circuit 300 is selected from yellow, magenta, cyan 
and black according to the value of a selection signal 
(CSEL) 241-2 given by the control unit 206. In the 
present embodiment, yellow, magenta, cyan or black 
color component data are calculated and released re- 
spectively according to CSEL = 0, 1, 2 or 3. The LUT 
circuit 304 consists of N look-up tables. Each look-up 
table has a sub table for each output color component, 
and one of said sub stables is selected by the value of 
the selection (CSEL) 241-2. The selected sub table, in 
response to a density 309 entered from the density cal- 
culating circuit 301 , releases corresponding image data 
to a selector 305. Each LUT is composed of a ROM or 



a RAM. In the latter the data can be rewritten by the 
CPU, through a CPU bus 241-1. 

The area signal 237, sent simultaneously with the 
image data 233 - 235 is delayed in a delay circuit 302 

s by an amount same as that of delay caused on the im- 
age data 233 - 235 in the masking/UCR circuit and in 
the density calculating circuit, and is supplied as a select 
signal to the selector 305. 

Said area signal 237 has a number of bits enough 

10 for selecting N + 1 signals, and is used for selecting one 
of the output signal (VOUT) of the masking/UCR circuit 
and the output signals 310-1 - 310-N of the 1st to Nth 
LUT in the LUT circuit 304. In the present embodiment, 
the output of the masking/UCR circuit is selected when 

is said signal is "b", and the outputs of the LUT's are se- 
lected otherwise, by means of the selector 305. 

The output of the selector 305 is supplied to a se- 
lector 307. 

A latch circuit 306 consists of M latches, each in turn 
20 consisting of sublatches corresponding to output color 
components, one of which is selected according to the 
value of the selection signal (CSEL) 241-2. The output 
of thus selected sublatch in each latch is supplied to the 
selector 307. Each latch is used for holding the fixed 
25 value of each output component, set by the CPU 
through the CPU bus 241-1 . 

The color control signal 236 sent simultaneously 
with the image data 233-235 is delayed in the delay cir- 
cuit as in the case of area signal 237, and supplied as 
30 a select signal to the selector 307. 

Said signal has a number of bits enough for select- 
ing M + 1 signs ts, and is used for selecting, as the image 
forming signal (VOUT) 243, one of the output signal 31 1 
of the selector 305 and the output signals 31 2-1 - 31 2-M 
35 of the 1st to Mth latches in the latch circuit 306. In the 
present embodiment, the output of the selector 305 is 
selected when said signal is "0", and the outputs of the 
latch circuit 306 are selected otherwise. 

As explained above, if the color control signal 
40 (CNTL) 236 is not °0°, one of fixed color component data 
set in the 1st - Nth latches in the latch circuit 306 is se- 
lected according to the value of said signal, and the im- 
age formation is conducted with said value. For exam- 
ple, if combinations of color components providing red, 
45 blue and green close to the ideal primary colors are 
stored in the 1st, 2nd and 3rd latches, the image forma- 
tion is conducted unconditionally with red, blue and 
green whenever the color control signal (CNTL) 236 is 
"1", "2" and "3". 
50 Then, if the color control signal (CNTL) 236 is M 0" 
and the area signal (AREA) 237 is other than "0", one 
of the 1st - Nth LUT of the LUT circuit 304 is selected 
according to the value of said signal, and the image for- 
mation is conducted with the output value of selected 
55 LUT corresponding to the density data of the input im- 
age. As an example, it is assumed that five LUT's shown 
in Figs. 8A to 8E constitute ist to 5th LUT's in the LUT 
CIRCUIT, which are respectively selected by the values 
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n 1 w to M 5 M ot the area signal (AREA) 237. Thus, in re- 
sponse to the area signal (AREA) 237 "1", a LUT shown 
in Fig. 8A is selected, in which output is zero for any 
yellow, magenta or cyan input component. On the other 
hand, for black component, there is provided output data 
proportional to the input density. Thus the density infor- 
mation of the input image is formed with black. When 
said area signal is M 2 n , there is selected a table with the 
characteristics shown in Fig. 8B, whereby the density 
information of the image is reproduced with magenta 
and yellow components, or, with red color. When said 
area signal is "3 n , the selected table has the character- 
istics shown in Fig. 8C, whereby the density information 
of the image is reproduced with color components of a 
ratio: yellow: magenta: cyan: black =3:5:0:1. When 
the area signal is "4", there is selected a table with the 
characteristics shown in Fig. 8D, in which the image for- 
mation is not conducted for yellow, magenta or cyan 
component, and the image formation is conducted with 
the highest level of black only when the black density 
exceeds a certain value. When the area signal is "5", 
there is selected a table of the characteristics shown in 
Fig. 8E, in which the image formation is conducted with 
a fixed value of yellow and magenta components with a 
ratio 1 : 2 only for the density value exceeding a certain 
level, but is not conducted otherwise. 

Finally, if the color control signal (CNTL) 236 and 
the area signal (AREA) 237 are both "0", the image for- 
mation is conducted with the output color component 
signals calculated from the input color component sig- 
nals by the masking/UCR circuit. 

(Timing) 

The timing of image signals or other signals is sub- 
stantially same as that in the first embodiment, as al- 
ready explained in relation to Fig. 4. The signal KCNTL 
is expanded to correspond to several bits of the signal 
CNTL, and the signal KAREA is expanded to corre- 
spond to several bits of the signal AREA, but the relation 
of these signals with the signal VOUT 243 is as already 
explained before, the signals ITOP, HSYNC, VE and 
VCLK are all generated in the synchronization signal 
processinq unit 21 1 , in contrast to the first embodiment, 
but the timing of these signals is same as that in the first 
embodiment. 



(Control) 

Fig. 9 is a flow chart outlining the control sequence 
by the CPU 218 in the control unit 206. At first a step 
SP101 checks whether a command has been received 
from the external host equipment, and i1 received, a step 
SP102 discriminates said command, and the sequence 
branches to SP103 - SP109 according to the result of 
discrimination. If it is a command asking the status, the 
status of the apparatus is sent to the host equipment, 
and the sequence returns to the step SP101. If it is a 



red data transfer command, a step SP1 04 transfers the 
transferred image data to the R-data memory 201 1 and 
the sequence returns to the step SP101 . In case of other 
image data transfer commands, steps SP105-SP108 
5 transfer the image data to the corresponding image data 
memories 202 - 205, and then the sequence returns to 
the steps SP101 . If it is a print command, a step SP109 
sets data in the look-up tables of the LUT circuit 304, for 
example as already shown in Figs. 8A -8E. Then a step 
io SPI 10 sets data in the latches of the latch circuit 306. As 
an example fixed values are set, respectively in the 1st 
to 3rd latches, for generating red, green and blue colors 
closest to the ideal primary colors. A step SP111 then 
sets the select signal (CSEL) 241-2 at "0°. thereby con- 
is ducting image formation with the yellow component. 
Then steps SP112 - SP1 14 similarly conduct formation 
of magenta image, cyan image and black image, and a 
color image is thus completed. 

20, (Other embodiments) 

In the foregoing embodiments, the image develop- 
ment is conducted solely with softwares, but a part, for 
example font development, may be conducted by hard- 
2S ware. 

Also in the foregoing embodiments, the image for- 
mation is achieved by an electrophotographic color 
printer, but there may be employed other processes, 
such as thermal transfer, silver halide-based photo- 
30 graphic process or electrostatic process. Also there may 
be employed so-coiled 4D electrophotographic process, 
utilizing photosensitive drums for respective color com- 
ponents 

Furthermore, in the foregoing embodiments, an ex- 
35 ternal interface circuit 16 such as GRIB (general pur- 
pose interface bus) is employed as the input means, and 
the signals R, G, B, KCNTL and KAREA are entered as 
the input and control signals. This may be replaced by 
a CPU bus such as VME bus, an off-line media such as 
40 magnetic tape or disk, or a local area network such as 
Ethernet. Also for entering an image there may be em- 
ployed a video camera or a color scanner. 

Also in the foregoing embodiments, an image 
processing circuit 17 detailedly shown in Fig. 7 is em- 
45 ployed as the processing means for obtaining plural out- 
put color components specific to the apparatus from the 
input color component signals, but such structure is not 
limitative. 

Furthermore, the foregoing embodiments employ a 
50 bit map memory of a resolving power same as that of 
the image forming apparatus, but it is also possible to 
use a smaller frame memory and to conduct an enlarg- 
ing process at the image formation. 

As detailedly explained in the foregoing, it is ren- 
ss dered possible to obtain an image matching the inten- 
tion of the host equipment, by directly controlling the im- 
age signals for image formation through the output color 
component control signal. 
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Also the use of the black control signal (CNTL) and 
the black area signal (KAREA) as the interface, in addi- 
tion to the R, G ( B input signals, enables image forma- 
tion with the black component only, in a color image. 

In the foregoing embodiments, said control signal 
and area signal are utilized for the black component, but 
such signals may also be utilized for other colors. 

Claims 

1. An image processing apparatus executing differ- 
ent color processings for different regions of an in- 
put image comprising: 

storage means for storing plural conversion ta- 
bles; 

input means for inputting a command from an 
external device; 

analyzing means for analyzing said command; 
selection means for selecting the conversion 
table for each region based on a result of the 
analysis by said analyzing means; and 
color processing means for executing a color 
processing using the table selected. 

2. An apparatus according to claim 1 , further com- 
prising: 

color correction means for executing color cor- 
rection using an arithmetic operation process- 
ing; and 

control means for controlling said color 
processing means and said color correction 
means based on a result of the analysis by said 
analyzing means; and 

color processing means for executing a color 
processing using the table selected. 

2. An apparatus according to claim 1, further com- 
prising: 

color correction means for executing color cor- 
rection using an arithmetic operation process- 
ing; and 

control means for controlling said color 
processing means and said color correction 
means based on a result of the analysis by said 
analyzing means. 

3. An apparatus according to claim 1 or 2, further 
comprising: 

image forming means for forming an image 
based on the image data subjected to the color 
processing. 

4. An apparatus according to claim 1 , 2 or 3, where- 
in said input means inputs the command and an im- 



age data from said external device, and has a mem- 
ory means for memorizing the command and the 
image data. 

s 5. An apparatus according to claim 2, wherein said 
color correction means executes masking VCR 
processing. 

6. An image processing method of executing differ- 
to ent color processing for different regions of an input 

image comprising: 

storing plural conversion tables in storage 
means; 

is inputting a command from an external device; 

analyzing said command using analyzing 
means; 

selecting the conversion table for each region 
based on a result of the analysis by said ana- 
20 lyzing means; and 

using color processing means to execute a 
color processing using the selected table. 

7. A method according to claim 1 , further compris- 
es ing: 

executing color correction using color correc- 
tion means which carry out an arithmetic oper- 
ation processing; and 
30 controlling by control means said color 

processing and said color correction based on 
a result of the analysis by said analyzing 
means. 

3$ 8. A color image forming apparatus comprising: 

a) input means for entering plural input color 
component signals and an output color compo- 
nent control signal; 
40 b) process means for processing said plural in- 

put color component signals for obtaining plural 
output color component signals specific to the 
apparatus; and 

c) control means for controlling the output color 
45 component signals from said process means, 

according to said output color component con- 
trol signal. 

9. An apparatus according to claim 8, wherein said 
50 input means enters said plural input color compo- 
nent signals and said output color component con- 
trol signal in parallel manner 

10. An apparatus according to claim 8 or claim 9, 
55 further comprising: 

a) image forming means for forming color 
component images respectively according to said 
output color component signals. 
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11. An apparatus according to claim 10, wherein 
said image forming means is adapted to effect im- 
age formation by an electrophotographic process. 

12. An apparatus according to any one of claims 8 
to 11, wherein said process means comprises a 
masking circuit. 

13. An interface adapted for use in a color image 
forming apparatus provided with process means for 
processing plural input color component signals to 
obtain output color component signals, comprising: 

a) first input means for entering said plural input 
color component signals; and 

b) second input means for entering an output 
color control signal for controlling the output of 
said output color component signals. 

14. An interface according to claim 1 3, wherein said 
first and second input means enter said signals in 
parallel manner. 

15. Apparatus or an interlace according to any one 
of claims 8 to 14, wherein said input color compo- 
nents are three primary color components. 
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of claims 1 3 to 18, wherein said output color com- 
ponent control signal is adapted to maintain prede- 
termined output color components at a predeter- 
mined value. 

23. Apparatus or an interface according to claim 22, 
wherein said predetermined component is black 
component. 

24. Color image forming apparatus which, in ac- 
cordance with a first signal, either forms a color im- 
age in accordance with a plurality of color input sig- 
nals or forms an image having a predetermined 
color. 

25. Apparatus according to claim 23, in which the 
predetermined color image is a monochrome image 
of variable density. 

26. Apparatus according to claim 23, in which the 
predetermined color image is a uniform color block. 



1 6. Apparatus or an interface according to claim 1 5, 
wherein said three primary color components are 
red, green and blue components. 30 

17. Apparatus or an interlace according to any one _ 
of claims 13 to 16, wherein said output color com- ; - 
ponent signals are complementary color compo- 
nents. 35 



18. Apparatus or an interface according to claim 17, 
wherein said complementary color components are 
yellow, magenta and cyan components. 

19. Apparatus or an interface according to any one 
of claims 1 5 to 1 8, wherein said output color com- 
ponent control signal is adapted to prohibit the out- 
put of predetermined components in the output 
color components. 

20. Apparatus ol an interface according to claim 1 9, 
wherein said output color component control signal 
is adapted to prohibit the output of predetermined 
components in the output color components and to 
maintain other output components at a predeter- 
mined value. 

21. Apparatus or an interface according claim 19 or 
claim 20, wherein said predetermined components 
are those other than black. 

22. Apparatus or an interface according to any one 
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